The purpose of this study was to investigate the relationships between mindfulness, alexithymia, burnout, and performance efficacy among athletes by means of a longitudinal survey. Participants were 125 university athletes (74 men, 50 women, 1 unknown gender; mean age: 19.84 years, SD = 1.04) who completed a survey comprising the Athlete Mindfulness Questionnaire, Sport Alexithymia Scale, Burnout Scale for University Athletes, and Psychological Performance Efficacy Scale (on which they assessed both themselves and a teammate) at three time points separated by two-month intervals. Mindfulness was found to be negatively correlated with burnout, both directly and in an indirect relationship mediated by alexithymic tendencies; mindfulness was also positively and directly associated with self-evaluation of performance, and indirectly positively associated with performance as evaluated by a teammate, via burnout. Structural equation modeling showed that the hypothesized model represented an acceptable fit to the data, based on several indices. Our findings suggest that mindfulness may help to enhance performance and reduce future burnout among athletes.
INTRODUCTION
In recent decades, studies of psychological problems among athletes have identified burnout (e.g., Gustafsson et al., 2018) , which is defined as "a psychological, emotional, and at times a physical withdrawal from a formerly pursued and enjoyable activity" (Smith, 1986, p.37) as not only a problem for psychological health but also one that leads to reduced performance self-efficacy and actual performance (Gustafsson et al., 2011; Raedeke, 1997) . Thus, there is a need to investigate the underlying causes of the onset and progression of burnout among athletes, and to develop effective methods of controlling burnout and impaired performance.
Previous research has reported that multiple factors surrounding individuals are predictors of burnout (e.g., Gustafsson et al., 2011) . As a key set of factors among these, individual tendencies such as aspects of personality have been highlighted as predictors of burnout (Gustafsson et al., 2017) . In addition, intuition suggests that interpersonal conflict within the organization to which an athlete belongs, such as with their fellow team members, is also a predictor of burnout. According to a study by Isoard-Gautheur et al. (2016) , athletes who receive an adequate amount of social support are not prone to burnout, whereas athletes with low levels of social support cannot cope with interpersonal and competitive stress, and as a result, they may score highly for burnout. Therefore, the above-mentioned psychosocial factors may also function as mediating variables between athletes' characteristics and burnout.
Based on previous work by Smith (1986) and Gustafsson et al. (2011) on the process by which burnout symptoms develop, burnout is more than an immediate stress reaction, and is evoked when athletes interpret a stressful situation as threatening or overwhelming; in this case, an emotional response occurs, which is associated with burnout symptoms. As a previous study has mentioned, such interpretations of a situation are also caused by differences in individuals' characteristics (Sherman et al., 2015) . Therefore, based on previous research, it can be presumed that burnout in athletes is evoked by multi-dimensional factors, and may be triggered by individual characteristics. Therefore, it is important to clarify which individual traits are predictors of the initial or main symptoms of burnout among athletes, in order to provide effective support in the avoidance of burnout.
In recent years, alexithymic tendencies have been identified in individuals experiencing these sorts of difficulties with emotional awareness and expression, and such tendencies have been shown to be closely related to the onset of burnout (Amemiya and Sakairi, 2015; Pedersen et al., 2016) . When alexithymia was first identified, it was treated as a set of personality tendencies characteristic of patients with psychosomatic illnesses. However, in recent decades, alexithymia is increasingly thought of as a cluster of individual characteristics that anyone may exhibit. Therefore, in the present article, the concept of alexithymia as a general tendency of one's personality is denoted by the expression "alexithymic tendencies," following Gotow and Kodama (2000) . Alexithymic tendencies include several problems with emotional control: difficulty in identifying and distinguishing one's own emotions and physical senses, difficulty in describing emotions, lack of imagination, and externally oriented thinking (Taylor et al., 1997) . Individuals may have strong alexithymic tendencies as a result of both genetic influence and environmental factors, and those with such tendencies exhibit poor emotion regulation and a poor ability to deal with stress based on emotional and physical sensations (Hamidi et al., 2010; Taylor et al., 1997) . Furthermore, they face problems in interpersonal relationships because they have difficulty expressing their own emotions to other people (Kojima et al., 2003) . For these reasons, people with high levels of alexithymia easily obtain long-term exposure to several different stressors; as a result, they are prone to burnout, which leads to emotional and interpersonal exhaustion and reduced motivation (e.g., Pedersen et al., 2016) .
Prior research on the relationship between burnout and alexithymic tendencies among athletes has shown that those with strong alexithymic tendencies are prone to falling into an over-adapted state without reflecting on their own condition or internal experience; furthermore, they face difficulties in acquiring social support (Amemiya and Sakairi, 2015) . These studies have suggested that athletes with strong alexithymic tendencies are thus unable to appropriately manage their psychosocial (and sometimes physical) problems or to obtain support from others, and consequently, they experience burnout. In addition, although positive emotions lead to stronger motivation for one's activities (Saito et al., 2018) , it is possible that motivation for training tends to decline in the case of athletes with high levels of alexithymia, because they have difficulty experiencing positive emotions, such as joy, in a sport setting. Therefore, performance self-efficacy should be expected to decline in such individuals, as a result of less training and fewer positive experience, and they can be expected to exhibit higher levels of burnout Nevertheless, little research has been carried out to examine the relationship between alexithymia and burnout in athletes, and there is no evidence on how best to support athletes with strong alexithymic tendencies in order to prevent burnout.
An approach to therapy that focuses on the body, rather than general psychotherapy that uses verbal communication, is effective for individuals who have poor awareness of their own internal experiences, such as their own emotions and physical sensations (e.g., people with alexithymic tendencies, or the closely related alexisomia; Ikemi and Ikemi, 1986) . Recently, programs that utilize physical and psychological techniques to increase mindfulness have been implemented in a wide range of areas to promote participants' awareness of their own physical and psychological sensations, such as emotions and thoughts. Mindfulness refers to a psychological skill that has been defined as "paying attention in a particular way, on purpose, in the present moment, and nonjudgmentally" (Kabat-Zinn, 1994, p4) , and "nonjudgmental observation of the ongoing stream of internal and external stimuli as they arise" (Baer, 2003) . Mindfulness also refers to psychological programs designed to improve this skill (Sugiura, 2008) . According to Tran, Glück, and Nader (2013, p959) , the elements that comprise mindfulness are "Self-regulated attention" and a "Orientation to experience." Thus, mindfulness is the ability to objectively observe oneself by focusing on the internal and external experiences occurring in the present moment (emotions, thoughts, and physical sensations) without judgment.
Although the role and efficacy of mindfulness was originally noted in the field of clinical psychology, the benefits of mindfulness and mindfulness programs have recently received attention in the areas of sports psychology, as elements of mindfulness are associated with increased performance and performance selfefficacy among athletes. For example, Gooding and Gardner (2009) observed a positive correlation between scores on a mindfulness questionnaire and free throw success rates in basketball players during matches in Division 1 of the National Collegiate Athletic Association. Furthermore, Blecharz et al. (2014) report that future soccer shot performance can be indirectly predicted by athletes' levels of mindfulness, mediated by selfefficacy. Therefore, it is possible that mindfulness increases athletes' self-efficacy, enhancing their performance as a result.
In order to explain why mindfulness is related to performance self-efficacy, it is necessary to return to the original theory of mindfulness. According to previous research, the concept of mindfulness encompasses two components, one of which is referred to as a non-judgmental attitude (Kabat-Zinn, 1994; Tran et al., 2013) . This type of attitude is one undisturbed by internal reactions, such as thoughts and feelings. In the case of athletes, it is possible that such an attitude helps athletes to consider and regulate their own sporting performance without being affected by anxiety or anger during competition. In fact, Gardner and Moore (2007) note that athletes with high levels of mindfulness are able to focus on actions and thoughts relating to their performance without overreacting to their thoughts, emotional responses, physical sensations, or immediate external stimuli that arise during competition. Furthermore, Kee and Wang (2008) report that mindfulness in athletes is positively associated with flow, the psychological state that produces high levels of concentration on a sporting task during practice or competition. Therefore, it is expected that mindfulness should help athletes to correctly evaluate the state of their own performance without self-criticism, which in turn should enhance their ability to concentrate on movement during play and increase their performance self-efficacy.
In studies of the relationship between athletic performance and mindfulness, the Mindfulness-AcceptanceCommitment Approach and Mindful Sport Performance Enhancement programs have been developed as methods for increasing athletes' mindfulness, and their effects are currently being investigated using both quantitative and qualitative methods. These approaches have been demonstrated to improve actual and objectively-rated performance, and to suppress psychological reactions that are closely related to decreased performance, such as competitive anxiety (Gardner and Moore, 2007; Gross et al., 2016; Kaufman et al., 2009 ).
Recent studies have also examined the relationship between mindfulness and burnout that arises in relation to competitive activities. For example, cross-sectional examination of the relationship between mindfulness and burnout among athletes has demonstrated that mindfulness is positively correlated with positive emotions and negatively correlated with negative emotions, suggesting that mindfulness directly and indirectly reduces burnout through emotion regulation athletes with high levels of mindfulness have low burnout scores (Gustafsson et al., 2015) . In addition, mindfulness training has been reported to promote participants' skills in maintaining awareness of their internal reactions, such as emotions and thoughts. Therefore, it is possible that athletes with high levels of mindfulness are prone to positive experiences and emotions in competitive settings. Alternatively, they can regulate their psychological or physical state, based on their awareness of internal sensations, if they experience negative responses such as anxiety. The resulting positive emotions and self-regulation based on awareness of negative sensations may lead to suppression of burnout. Furthermore, athletes who have a strong sense of self-compassion, which is related to mindfulness, respond in healthier ways to emotionally difficult situations in the course of sporting activities (Reis et al., 2015) .
The results of prior research suggest that increasing athletes' mindfulness is effective in improving both their performance and their mental health; however, there have been few examinations of the mechanisms by which such mindfulness programs work. Furthermore, although studies of alexithymia and burnout among athletes are rarely conducted, it is possible that athletes with high levels of alexithymia cannot regulate their own responses to unpleasant experiences effectively, in that they have difficulty maintaining awareness of their own psychological condition, and as a result, burnout is more likely to occur. Therefore, it is necessary to examine the role of mindfulness in the relationship between alexithymic tendencies and burnout among athletes. In order to demonstrate the effects and establish the safety of mindfulness programs, a detailed investigation of these mechanisms is required. Prior research has used cross-sectional techniques; no longitudinal investigation of the relationships among mindfulness, alexithymia, burnout, and performance variables in athletes has yet been carried out. Thus, the purpose of this study was to investigate the relationship between mindfulness and changes in burnout over time among athletes, as well as how this predicts athletes' future alexithymic tendencies, burnout, and performance efficacy, using self-report and objective assessments at three time points.
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METHODS

Participants
The target participant group comprised 154 university athletes in Japan. Based on the listwise deletion method, the 125 participants who gave valid responses during all three periods of the longitudinal study were selected (full valid response rate: 59.62%; 74 men, 50 women, 1 unknown gender; average age: 19.84 years, SD = 1.04). The members of the target group belonged to one of eight sports clubs representing six different sports (tennis, soft tennis, dance, football, softball, and soccer) at levels ranging from recreational to international. This study was approved by the Research Ethics Committee of the organization with which the first author is affiliated.
Measures
Athlete Mindfulness Questionnaire
The Athlete Mindfulness Questionnaire (AMQ) developed by Amemiya et al. (2015b) was used to measure the athletes' levels of mindfulness. This scale was developed to assess athletes' mindfulness based on the Five Facet Mindfulness Questionnaire (FFMQ; Baer et al., 2006) , which was developed to measure mindfulness in everyday life. The questionnaire comprised questions with their content adapted to the setting of athletes' experiences in competition, with 21 items on four subscales: "Acting with awareness," "Describing," "Non-judging," and "Observing and non-reactivity." In the previous study by Amemiya et al. (2015b) , its reliability was confirmed by two analyses: computation of Cronbach's α, and a test-retest analysis with a two-week time interval. Furthermore, the results of structural equation modeling showed that the AMQ has good construct validity. Moreover, the prior research confirmed that the criterion validity of the questionnaire was good. Responses were made on a five-point scale from 0 (Never) to 4 (Very often or always true).
Sport Alexithymia Scale
The Sport Alexithymia Scale (SAS), developed by Amemiya et al. (2015a) , was used to measure the alexithymic tendencies of the athletes. This scale measures the alexithymic tendencies of athletes in competition settings, and comprises 12 items on three subscales: "Difficulty identifying one's own feelings while playing," "Difficulty describing one's own feelings toward team members," and "Externally oriented thinking for sports." Its validity and reliability have been verified in prior research. Responses were made on a five-point scale from 1 (Strongly disagree) to 5 (Strongly agree).
Burnout Scale for University Athletes
The Burnout Scale for University Athletes (BOSA), developed by Amemiya et al. (2013) , was used to measure burnout in the athletes. This scale consists of 20 items on four subscales: "Interpersonal exhaustion," "Lack of personal accomplishment," "Emotional exhaustion for athletic practice," and "Devaluation of team activities." This scale was developed in Japan with reference to Raedeck's (1997) definition of burnout, which is used in current research on athletes, and is original in that this questionnaire can assess athletes' levels of exhaustion, which is the key symptom of burnout, from both an emotional and an interpersonal perspective. Its validity and reliability have been verified in prior research. Responses were made on a five-point scale from 1 (Strongly disagree) to 5 (Strongly agree).
Psychological Performance Efficacy Scale
The Psychological Performance Efficacy Scale (PPES), developed by Arai et al. (2006) to measure selfefficacy regarding athletic performance, was used to measure several performance variables in the athletes. This scale has one item measuring self-efficacy in relation to each of the following attributes: patience, VOLUME 14 | ISSUE 2 | 2019 | 461 aggression, desire for self-realization, desire to win, self-control, ability to relax, concentration, confidence, strategy, and cooperation. Its validity and reliability have been verified by prior research. Responses were made on a 11-point scale (0, 10, 20, etc.) ranging from 0 (Not the case at all) to 100 (Always the case). The total score was used as an indicator of psychological performance self-efficacy. This scale was developed based on the theory of psychological skills training, and each item represents one of the psychological skills needed in a competitive setting. Therefore, self-evaluative responses to this scale can provide a measure of self-efficacy in relation to performance. However, the scale can also be used as an objective evaluation of psychological skills when the respondent evaluates other people, such as their teammates. The scale was used in both ways in the present study, accompanied by different sets of instructions. The instructions for the self-rated PPES stated: "Please circle the one number from the following numbers (0-100) that most closely applies to your thoughts during a match." The instructions for the other-rated PPES asked about practice as well as matches: "Please circle the one number from the following numbers (0-100) that most closely applies to your thoughts about the other person in your pair during a match or practice." During each interval, all participants completed all the measures described above. After the experimenter had explained the survey method, athletes from the same team were assigned to pairs, and each member of the pair completed the PPES with respect to his or her own performance (self-rated PPES) and also with respect to the psychological performance skills of the other member of the pair (other-rated PPES). The mutual pair assessment continued at each time point. If one member of the pair left the team, or if the pairing became difficult based on the organization of the team, a new pair was created at that time.
Procedure
Statistical Analysis
To investigate the relationships between the athletes' levels of mindfulness at Time 1, alexithymic tendencies at Time 2, burnout at Time 3, and performance (both self-assessed and assessed by others) were examined for the 125 valid data sets. A Pearson product-moment correlation coefficient (r) was calculated between each of the variables included in this model, and the model was tested using structural equation modeling, with the GFI, the AGFI, the CFI, and the RMSEA used to indicate model fit. The criteria indicating a good fit were taken to be a GFI, AGFI, and CFI over .90, and RMSEA under .08 . Additionally, indirect effects were tested using the bootstrap method (with 1000 resampling iterations); based on previous studies, p values of .05 or less were taken to represent significant direct and indirect paths. The software packages used to carry out these analyses were SPSS 21.0 and Amos 22.0.
RESULTS
Preliminary analyses
A preliminary analysis of the relationship between the variables showed that mindfulness at Time 1 was negatively correlated with alexithymic tendencies at Time 2 (r = -.61, p < .01, 95% confidence interval (CI) [-.49, -.71] ) and with burnout at Time 3 (r = -.39, p < .01, 95% CI [-.23, -.53] ). Mindfulness at Time 1 was positively correlated with self-rated PPES score (r = .56, p < .01, 95% CI [.42, .67]), but not with other-rated PPES score, at Time 3. Next, a positive correlation was observed between alexithymic tendencies at Time 2 and burnout at Time 3 (r = .46, p < .01, 95% CI [.31, .59]), and a negative correlation was observed between alexithymic tendencies at Time 2 and self-rated PPES score at Time 3 (r = -.60, p < .01, 95% CI [-.47, -.70]). A significant negative correlation was observed between burnout at Time 3 and self-rated PPES score at Time 3 (r = -.52, p < .01, 95% CI [-.38, -.64] ) as well as other-rated PPES score at Time 3 (r = -.23, p < .01, 95% CI [-.05, -.39] ). Finally, a positive correlation was observed between self-rated and other-rated PPES scores at Time 3 (r = .20, p < .05, 95% CI [.03, .36] 
Structural Equation Modeling
Next, a longitudinal analysis of the relationship between mindfulness at Time 1, alexithymic tendencies at Time 2, and burnout and performance at Time 3 was conducted using structural equation modeling. Mindfulness at Time 1 was treated as the independent variable, alexithymic tendencies at Time 2 and burnout at Time 3 as mediating variables, and PPES scores (both self-and other-rated) at Time 3 as the dependent variables. The path from mindfulness at Time 1, via alexithymic tendencies at Time 2, to other-rated PPES score at Time 3 was not significant; when this path was eliminated and the analysis was repeated, fit indices for the model were as follows: χ 2 = 30.555, df = 17, p = .023; GFI = .944; AGFI = .882; CFI = .974; RMSEA = .080; accordingly, this model was confirmed to be a good fit by the criteria outlined above. [-0.16, -0.49] ). Burnout at Time 3 exhibited a direct negative correlation with self-rated PPES score (β = -0.52, p < .001, 95% CI [-0.16, -0.45] ) and otherrated PPES score (β = -.25, p < .01, 95% CI [-.08, -.40] ) at the same time point. Moreover, mindfulness had a negative indirect effect (p < .01) on burnout, mediated by alexithymic tendencies, and a positive indirect effect on self-rated PPES score (p < .01) mediated by alexithymia and burnout. Mindfulness was further confirmed to have had a positive indirect effect (p < .01) on other-rated PPES score via burnout. The coefficient of determination (R 2 ) for each of the dependent variables in the model was as follows: R 2 = .38 for alexithymic tendencies at Time 2, R 2 = .23 for burnout at Time 3, R 2 = .49 for self-rated PPES score at Time 3, and R 2 = .06 for other-rated PPES score at Time 3. This suggests that this model explains between 6% and 49% of the variance in each of the variables (Fig. 2) . VOLUME 14 | ISSUE 2 | 2019 | 463 Figure 2 . The result of the relationships between mindfulness, alexithymia, burnout, and self-objective performance evaluation in SEM
DISCUSSION
To investigate the mechanisms that relate mindfulness to future burnout and performance, a longitudinal examination of the relationship between burnout and alexithymic tendencies, one factor assumed to underlie this mechanism, was undertaken. The results confirmed that there was a direct negative correlation of the athletes' levels of mindfulness with their alexithymic tendencies two months later and with their burnout scores four months later. Furthermore, an indirect effect was observed, in which mindfulness, mediated by alexithymic tendencies two months later, was negatively associated with burnout scores four months later. Therefore, the longitudinal approach of the present study supports a temporal relationship between mindfulness among athletes and their alexithymic tendencies and burnout scores.
Prior research has suggested that burnout in athletes can be mitigated when positive emotions counteract the negative emotions that function as a source of burnout (Tanaka and Mizuochi, 2013) . Accordingly, creating positive emotions in athletes should be effective for the prevention or reduction of burnout (Gustafsson et al., 2015) . However, difficulty with emotional awareness and discernment mediates the relationship between alexithymic tendencies and emotional control (Silva et al., 2017) . People with these characteristics are prone to behaviors that are influenced by the external environment and stimuli, leading to over-adaptation (Nemiah, 1978) . Individuals with strong alexithymic tendencies have a propensity to channel the nervousness evoked by unpleasant emotional experiences into over-adaptation (Taylor et al., 1997) . Therefore, athletes with strong alexithymic tendencies may over-adapt to environments without being aware of their own internal sensations, such as emotional and physical exhaustion, resulting in lower motivation for competitive activities and leading to burnout.
The impairments to emotional processing and regulation that may underlie alexithymic tendencies (Taylor et al., 1997) may be reduced by efforts to increase contact with one's emotional experiences or awareness of one's emotions, such as by undergoing cognitive control training (Cameron et al., 2014; Lundblad et al., 2015) or obtaining exposure to emotional experiences and training in experiencing emotions (Lumley, 2004) . Simultaneously, methods of increasing mindfulness that enhance people's awareness of their immediate sensations have been suggested as means of emotional control (Haydicky et al., 2017) . Others have proposed mindfulness meditation as a means of increasing regulation of aspects of one's own cognition, including attention, emotion regulation, and self-awareness (Hölzel et al., 2011; Tang et al., 2015) . In fact, psychological programs for increasing mindfulness among athletes have been shown to reduce problems with emotional control to a greater extent than traditional support methods (Gross et al., 2016) . Because mindfulness has an indirect negative correlation with burnout among athletes, mediated by positive emotions (Gustafsson et al., 2015) , attempts to increase those aspects of mindfulness that facilitate cognitive functions such as emotion regulation and self-awareness should result in increased awareness of positive emotions and a reduction in alexithymic tendencies. This, in turn, reduces burnout.
Self-rated PPES scores at Time 3 were directly associated with athletes' mindfulness at Time 1, and there was also an indirect connection between these variables via alexithymic tendencies at Time 2. The functions of emotions include providing input to individuals' choices and cognitive decisions, meaning that they lead to behaviors (Oatley, 1987) . Furthermore, as noted by a previous study, strong intrinsic motivation for training can impact performance (Tabassi et al., 2012) . Based on prior research and the present findings, it is possible that positive emotions such as pride or joy may increase intrinsic motivation, and motivation allows athletes to commit to practicing, thereby enhancing their performance. Therefore, awareness of one's internal experience of emotions seems to increase motivation for an activity and to promote commitment to practicing in sport; as a result, such awareness leads to high performance and strong performance self-efficacy.
Prior research has reported that strong mindfulness tendencies result in actions based on autonomous motivation (Levesque and Brown, 2007) as well as attitudes that do not attach value judgments (Tran et al., 2013) . Thus, athletes with strong mindfulness characteristics should have fewer negative self-assessments of their performance that would lower their self-confidence about their performance. In fact, one prior research proves that conducting four weeks mindfulness training toward athletes reduce their performance anxiety (Thompson et al., 2011) . Furthermore, in our present study, the relationship between mindfulness and positive self-evaluation of sporting performance was confirmed. However, there was no significant direct path from mindfulness to other-rated PPES; rather, the relationship between these variables was mediated by burnout four months after the initial mindfulness score was recorded. Previous research has suggested that regulation of mental health affects performance: for example, previous studies suggest that athletes whose psychological state is suboptimal face barriers that have a negative impact on their performance (Gardner and Moore, 2006) . Therefore, prior research and the present results thus indicate that strong tendencies to mindfulness contribute to a reduction in mental health problems, such as burnout and alexithymic tendencies, and that well-regulated mental health predicts improvement in sporting performance, as measured by objective as well as subjective performance variables.
The present study confirmed that mindfulness is directly and indirectly related to future burnout and performance efficacy. However, several limitations of the present study should be noted. First, causal relationships between variables were hypothesized and investigated by means of a longitudinal survey method. However, a more rigorous examination of the causal relationships is required: for example, using an experimental design involving trial administration of interventions that increase mindfulness to athletes and evaluation of the effects of such interventions on mental health and performance. Second, although the results showed a positive correlation between mindfulness and performance self-efficacy, this allows for inferences about the relationship between mindfulness and actual performance only to a limited extent. Therefore, further research is required to establish how mindfulness (via self-efficacy) is associated with measures of actual performance, such as running times or shooting scores.
